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ABSTRACT 

The  XM104  self-propelled  howitzer,  pilot  No.  3>  ''as  tested  to  determine 
the  readiness  of  the  weapon  system  for  engineering  and  user  tests.  The  auto¬ 
motive  program  consisted  of  amphibious  operations  and  l+OOO  miles  of  endurance 
testing.  Amphibious  capabilities  are  limited  by  low  drawbar  pull  and  by 
maneuverability  which  is  influenced  by  wind  effects  on  the  canvas  enclosure; 
carbon  monoxide  concentrations  are  also  a  potential  hazard.  Track  life  is 
rncatlero.c  Lory  and  component  service  life  and  maintenance  ai'c  adversely  in¬ 
fluenced  ])y  vehicle  vibration.  It  is  recommended  thab  the  vehicle  undergo 
en;;ineering  and  user  tests  after  the  appropriate  modifications  are  made  in 
the  problem  areas  revealed  during  this  test. 
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HOWITZER,  LIGHT,  SELF-PROPELLED,  lOS-MM,  m04 


ARMAMENT 

Main  Gun;  105-nBn,  XMLO3 
Secondary;  None 

Recoil  Mechanism;  XM39  Hydropneumatic 

AMMUNITION 
105 -mm  -  10  rounds 

FIRE  CONTROL 

Traverse  and  Elevating  Mechanism;  Manual 

ARMOR 

None 

PERFORMANCE 

Max  Speed;  35  mph 

Max  Grade  Ascending  Ability;  60^ 

Turning  Radius ;  Pivot 
Cruising  Range;  25O  miles 
Trench  Crossing;  60  in. 

Fording;  30  In. 

Vertical  Obstacles;  2k  in. 

Gross  HP  to  Weight  Ratio;  I5.  3  hp/ton 
Fuel  Consumption;  Over-all  APG  4.  97  ®Pg 

FINAL  REDUCTION 
Type;  GS-100-3 
Ratio;  k.  I7  to  1 

VJEIGHT 

Air  Transportable;  7200  lb 
ComDat  Loaded;  86OO  lb 


CREW;  4 

FUEL  CAPACITY;  50  gal 

DIMENSIONS 

Length  (including  spade  and  gun);  150  in. 

Length  (excluding  spade  and  gun);  II9  In. 

Height  (g\in  in  travel  position):  69  in. 
Width:  69  in. 

GROUND  PRESSURE;  4.0  psi 

GROUND  CLEARANCE:  13  in. 

ENGINE; 

MI5I  Model,  4-cylinder,  in-line, 
liquid-cooled,  overhead  valve, 
spark  ignition,  l4l.  5  cu  in. , 

66  hp  at  3900  rpm 

TRANSMISSION: 

Model  540,  5 -speed,  synchromesh 
and  dry-type  disk  clutch 

STEERING; 

Model  GS-100-3  geared  steer  and 
brake,  wheel -operated 

SUSPENSION; 

Torsion  bar,  4  pairs  of  individually 
suspended  road  wheels,  beuad  type  track 

ELECTRICAL  SYSTEM:  24  volt 


Figure  1;  Characteristics  Photograph. 
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1,  INTRODUCTION 


To  meet  a  projected  type-classification  date  of  June  1963^  combined 
development  tests  were  to  be  conducted  at  Aberdeen  Proving  Ground,  Yvuaa 
Test  Station,  and  Ft.  Wainwrlght,  Alaska.  It  was  proposed  that  much  of 
the  development  test  data  would  be  used  in  lieu  of  or  applicable  to  the 
engineering  tests  on  the  vehicle  thus  reducing  the  over-all  program  time. 

The  purpose  of  these  development  tests  was  to  prove  the  adequacy  of 
the  XML04  vehicle  for  engineering  and  user  tests.  Four  pilot  models  were 
produced  and  assigned  to  the  following  test  sites: 

Pilot  No.  1  -  Erie  Ordnance  Depot. 

Pilot  No.  2  -  Yuma  Test  Station. 

Pilot  No.  3  -  Aberdeen  Proving  Ground. 

Pilot  No.  4  -  Ft.  Wainwrlght. 

It  was  planned  that  the  data  obtained  from  these  pilot  models  would  be 
used  in  the  production  of  pilots  No.  5  and  6.  Pilot  No.  5  is  scheduled  for 
service  testing  by  the  user  at  Ft.  Sill,  beginnin;;  in  April  19^3.  Pilot  No, 
6,  the  final  pilot,  v;ill  undergo  engineering  tesLin^’;  at  Aberdeen  I’roving 
Ground,  also  beginning  April  19';3  -  ■  iionths  before  the  type-classification 
date. 


The  extent  of  tests  of  pilots  No.  1  through  4  was  limited  to  the  deter¬ 
mination  of  the  adequacy,  readiness,  and  suitability  of  the  weapon  system  for 
engineering  and  service  tests.  A  test  directive,  dated  30  April  1962,  was 
Issued  using  standard  0PM  subjects.  This  directive  indicated  the  test  phases 
which  pilots  No,  2,  3^  and  4  were  to  xandergo  at  the  respective  locations. 

This  report  covers  the  entire  automotive  testing  of  pilot  No.  3  at  APG 
as  outlined  in  the  test  directive.  Upon  receiving  the  vehicle  at  APG,  the 
original  plan  to  conduct  artillery  evaluations  before  the  automotive  evaluation 
was  reversed.  This  was  necessary  because  of  the  unavailability  of  some  artil¬ 
lery  components  at  that  time. 


2.  DESCRIFTION  OF  MATERIEL 


The  Ffwl.t?or,  Light,  Self-Pi’opelled,  105-mm,  XM104,  is  a  highly  mobile 
weapon.  It  is  capable  of  being  transported  by  helicopter  or  assault  aircraft 
and  it  can  be  air  dropped.  The  vehicle  carries  a  4 -man  crew  and  is  designed 
to  provide  close-in  artillery  support.  Tlie  chassis  is  of  riveted  aluminum 
construction  with  no  superstructure. 

An  independently  mounted  gun  at  the  rear  of  the  chassis  is  fired  manually 
and  traversed  mechanically.  The  gun  is  supported  in  a  cradle-type  travel  lock 
when  the  vehicle  is  being  operated.  A  mechanically  operated  spade  nt  the  rear 
of  the  vehicle  and  a  set  of  hydraulic -suspension  lock  outs  be  vclkiT'!.! 

during  firing. 
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The  vehicle  power  pack  consists  of:  a  i+-cycle,  in-line,  liquid- 
cooled,  gasoline  engine  as  used  in  the  MI5I,  l/4-ton  vehicle;  a  5“8peed 
manual  synchromesh  transmission;  a  dry-type  disk  clutch;  and  a  GS  100-3 
geared  steer  unit. 

The  suspension  system  uses  a  band  track  driven  by  front-mounted 
sprockets.  Pour  dual-mounted  road  vdieels  on  each  side  of  the  vehicle  are 
Individually  sprung  by  torsion  bars.  The  first  and  fourth  road  wheels  are 
provided  with  shock  absorbers.  The  fourth  road  wheel  is  used  to  adjust 
track  tension. 

Figure  1  shows  the  more  pertinent  vehicle  characteristics.  General- 
view  photographs  are  Included  In  Appendix  B. 


3.  DETAII£  OF  TEST 


3. 1  Preliminary  Operation 


3. 1. 1  Procedure.  The  vehicle,  pilot  No.  3>  US  Army  Registration 
No.  12T431,  was  received  at  APG  on  13  September  I962.  The  weight  as  received  . 
was  7260  pounds. 

An  initial  vehicle  inspection  was  completed  before  the  vehicle  was 
released  to  the  /.rtillery  Oivision  for  proof  firing  of  the  weaixan.  From 
20  September  to  l.i::  Oeiiober  lyeA:;,  the  vehicle  was  used  in  several  demonstrations 
and  was  operated  miles  durinj;  this  time. 

The  OVE  stowage  emd  700  pounds  of  simulated  payload  were  placed  in 
the  vehicle  meiking  a  gross  vreight  of  8600  poimds.  General-view  photographs  of 
the  vehicle  were  taken  at  the  beginning  of  the  test.  It  was  necessary'  to 
retake  these  photographs  due  to  receipt  of  a  new  muzzle  brake  and  redesigned 
spade.  In  addition,  the  fire-control  systems  were  not  available  until  late 
in  the  test. 

A  radio  interference  test  was  conducted  on  the  vehicle  while  it 
was  parked  on  the  south  loop  of  the  dynamometer  test  course.  This  test  was 
performed  by  personnel  of  Bast  Coast  Detachment,  Field  Station  No.  1,  US  Amy 
Electronics  Research  and  Development  Ijaboratory. 


3. 1.  2  Results.  During  this  phase  of  the  test  program,  various  defects 
were  observed. 

3. 1. 2. 1  Voltage  deguLator.  During  initjal  inspection,  battery  water  was 
found  shooting  out  of  the  batteries  when  the  engine  was  accelerated.  An 
electrical  check  indicated  that  the  voltage  regulator,  serial  No.  502740-101, 
was  allowing  34  volts  of  electricity  to  pass  through  the  system  at  one-third 
throttle.  The  only  adjustment  on  the  regulator,  which  was  a  sealed  unit,  was 
by  moving  a  wire  within  the  unit  to  one  of  four  positions.  Immediately  above 
each  of  three  positions  were  faint  hand-scratched  numbers.  No  cheuige  in 
regulation  was  noted  by  relocation  of  the  v;ire  to  any  position. 
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The  voltage  regulator  was  replaced  and  the  failed  unit 
returned  to  ATAC. 

The  regulator  had  apparently  failed  prior  to  receipt  at  APG, 
since  the  battery  water  which  had  blown  onto  the  reflector  and  telescope 
straps  had  rendered  the  straps  unserviceable. 


3. 1.  2.  2  Stowage.  A  bag  assembly,  5140-473-6256,  was  issued  as  an  item 
of  OVE  for  stowage  of  miscellaneous  hand  tools.  The  bag  and  tools  are 
carried  on  the  vehicle  in  the  spade  compartment;  however,  the  lid  for 
the  spade  could  not  be  secured  because  there  was  no  wrench  available  for 
tightening  the  9/l6-inch  self -retaining  screws.  Conversely,  if  the  com¬ 
partment  lid  has  been  secvired,  the  bag  and  tools  cannot  be  removed  because 
of  nonavailability  of  the  9/16-inch  wrench. 

A  9/16-inch  speed  wrench  should  be  issued  as  part  of  the  OVE 
and  the  wrench  stowed  on  the  vehicle  where  it  is  easily  accessible  to 
the  crew. 


3. 1.  2.  3  Engine  Air-Cleaner  Cover.  The  air-cleaner  cover  has  a  small 
circular  opening  to  allow  air  to  pass  through  the  air-cleaner  element 
(Figure  2).  This  opening  is  sufficiently  large  that  mud  and  water,  when 
splashed  up  over  the  front  of  the  vehicle,  enter  through  this  hole  into 
the  air-cleaner  element.  Also,  when  the  vehicle  is  being  washed,  mud  and 
water  are  very  likely  to  be  splashed  into  the  cleaner  element.  When  the 
element  was  cleaned,  small  pebbles  were  found  lodged  in  it. 


Figure  2:  Engine  Air  Cleaner  and  Cover. 
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A  possible  solution  to  this  problem  vould  be  the  Installation  of 
a  small  grille  structure  over  the  opening  designed  to  allow  air  to  pass  but 
restrict  the  entry  of  mud,  water,  and  other  foreign  particles. 


3. 1.  2.  U  Radio  Suppression.  Radio  Interference  tests  revealed  that  the 
suppression  system  of  the  vehicle  conformed  to  the  tactical  vehicle  re¬ 
quirements  of  MIL-S-10379A.  No  radio  Interferences  were  detected.  A  com¬ 
plete  report  on  the  radio  suppression  test  Is  contained  In  Appendix  F. 


3. 1.  2.  5  Battery  Eyebolt.  To  remove  the  battery  cover,  the  wing  nut  on 
the  eyebolt  must  be  loosened  sufficiently  to  allow  the  eyebolt  to  fall  clear 
of  the  battery  cover.  VAien  extreme  care  Is  tedeen  In  loosening  the  wing  nut, 
there  are  one  or  two  threads  still  holding  the  nut  when  the  eyebolt  falls 
free  of  the  cover.  If  extreme  care  Is  not  taken,  the  nut  will  come  off  the 
eyebolt  and  possibly  fall  Into  the  engine  compartment  or  other  Inaccessible 
areas. 


The  length  of  the  eyebolt  and  threads  should  be  extended  to  In- 
sxire  that  sufficient  threads  are  available  to  retain  the  nut  on  the  eyebolt 
when  the  battery  cover  Is  being  removed. 


3. 1. 2. 6  Engine  and  Transmission  Covers.  The  engine  and  transmission 
covers  contain  several  access  plates  for  gaining  access  to  the  engine,  trans¬ 
mission,  and  radiator.  These  small  plates  use  a  piano  hinge  cmd  are  opened 
by  removing  or  loosening  a  bolt  and  raising  the  lid  directly  up.  VIhen  the 
10^-mm  gun  is  in  the  travel-lock  position,  severed  of  the  plates,  when  raised, 
strike  the  gm  and  fall  back  closed. 

Consideration  should  be  given  to  using  a  pivot  hinge  on  all 
access  plates  of  the  engine  end  trensmlssion  covers  for  the  following  reasons: 

a.  To  eliminate  the  problem  of  covers  falling  closed  accidentally. 

b.  To  permit  repairs  in  the  field  to  be  made  more  easily. 


3.  2  jihglneerlng  Performance  Evaluation 


3.  2. 1  Procedure. 


3.  2. 1. 1  General.  This  phase  of  the  test  consisted  of  limited  engineering 
performance  tests  conducted  by  the  Automotive  Engineering  Laboratory.  Except 
for  fuel  consumption  determinations  conducted  in  the  Munson  Test  Area,  all 
of  these  tests  were  confined  to  amphibious  operations. 

The  majority  of  the  engineering  performance  tests  were  conducted 
at  Yuma  Test  Station.,  on  pilot  No.  2,  in  accordance  with  the  test  directive 
(Appendix  A). 
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3.  2. 1.  2  Instrumentation.  The  power  pack  was  removed  and  the  necessary 
instrmnentatlon,  consisting  of  thermocouples,  engine  tachometer,  and  fuel- 
consumption  apparatus,  was  installed. 


3. 2. 1. 3  Amphibious  Operation.  The  amphibious  operation  consisted  of  the 
determination  of  maximum  angle  of  approach  and  exit,  maneuverability,  turning 
radius,  water  speeds,  and  drawbar  pull  with  and  without  water  vanes. 

These  vanes  were  furnished  by  Detroit  Arsenal  and  consisted  of 
welded-steel  sections  similar  to  the  vanes  on  the  Mll6  cargo  vehicle.  They 
were  bolted  to  the  vehicle  above  the  No.  1  and  2  road  wheels  in  place  of 
the  fabric  skirts  (Figures  3  s-Qd  ^). 


Figure  3!  Water  Vanes.  Figure  4:  Water  Vanes  Installed. 


3. 2. 2  Results.  Some  of  the  more  pertinent  data  from  the  performance 
tests  are  presented  in  the  following  paragraphs.  Additional  details  are 
contained  in  the  laboratory  report  (Appendix  D). 


3. 2. 2. 1  Fuel  Consumption.  Fuel  economy  of  h. 6  to  6.  2  mpg  was  realized 
on  the  Munson  Test  Area  standard  fuel  course  at  y. 7  to  22. 6  mph  road  speed. 
Tills  is  considered  to  be  satisfactory  compared  to  other  track-laying  vehi¬ 
cles  such  as  the  MllO  and  T114. 


3. 2. 2. 2  Water  Speeds.  A  maximum  water  speed  of  2.  6  mph  was  obtained 
in  third  land  gear,  but  maneuverability  was  considerably  better  in  the 
water-gear  ranges.  The  water  vanes  had  little  effect  on  vehicle  water 
speed.  It  is  of  interest  that  fourth  water  gear  resulted  in  better  vehicle 
control,  lower  fuel  consumption,  and  less  engine  noise  with  only  a  slight 
loss  of  water  speed. 
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3. 2.  2.  3  Drawbar  Pull.  A  maximum  drawbar  pull  of  190  pounds  was  obtained 
in  the  water.  There  was  no  sitjnlficant  chan:;e  when  the  water  vanes  were  used. 


3. 2.  2. 4  Approach  Angles.  The  vehicle  was  able  to  enter  the  water  at  an 
entrance  angle  of  17®  and  leave  at  an  exit  angle  of  13. 5®  without  encounter¬ 
ing  emy  noticeable  difficulty. 


3, 2. 2. 5  Stability  and  Maneuverability.  Stability  of  the  vehicle  in  the 
water  was  considered  satisfactory,  but  the  flat  surface  of  canvas  acted  like 
a  sail  resulting  in  both  desirable  and  unde||lrable  effects.  Minimum  turning 
radii  can  be  obtained  in  first  water  g<  ar  with  due  allowance  for  prevailing 
wind  and  water  currents. 


3. 2. 2. 6  Engine  Cooling  (Water  Operation).  Full-throttle  cooling  tests 
diiring  amphibious  operation  revealed  that  engine  cooling  was  unsatisfactory. 
The  temperatxire  of  the  coolant  out  of  the  engine  was  19^® F  in  an  ambient  air 
temperature  of  52® F.  Extrapolated  to  an  ambient  of  115® F,  the  water  tenqper- 
ature  out  of  the  engine  wovild  be  257®  F.  Assuming  lOO^t  efficiency  of  the 
7-psi  pressure  cap,  the  allowable  water  temperature  out  of  the  engine  would 
be  225" F. 


It  should  be  pointed  out  that,  during  cooling  tests  in  high 
ambient  temperatures  at  Yuma  Test  Station,  Y^'ma,  Arizona,  engine  cooling 
was  also  unsatisfactory.  ‘  series  of  cooling  tests  was  conducted  veurying 
the  fan-blade  pitch,  number  of  blades,  and  fan  speed.  Satisfactory  cooling 
was  eventvially  realized. 

It  is  reasonable  to  assume  that  these  fan-blade  changes  would 
also  correct  the  cooling  problem  during  amphibious  operation. 


3. 2. 2. 7  Carbon  Monoxide.  The  engine  exhaust  is  dischsurged  directly  into 
the  vehicle  during  amphibious  operation.  Although  the  vehicle  is  completely 
open,  operating  personnel  may  still  inhale  relatively  large  amounts  of  carbon 
monoxide.  A  CO  concentration  in  excess  of  0. 1$  Was  recorded  at  the  right 
rear  personnel  seat.  A  concentration  of  0.01^  is  acceptable. 


3. 2. 2. 8  Flotation  Kit.  After  approximately  10  minutes  of  water  operation, 
water  began  to  pour  in  over  the  right  rear  corner  of  the  hull.  A  check  of  the 
curtain  riser  revealed-  that  water  waa  entering  .throui'h  the  first  three  or  four 
bolt  holes  in  the  right  side  of  the  vehicle.  After  the  water  passed  through 
the  curtain,  it  was  trapped  in  the  trough  formed  between  the  riser  and  the 
hull  of  the  vehicle.  The  water  then  flowed  to  the  right  rear  comer  of  the 
vehicle  as  this  was  the  lowest  point. 

A  further  inspection  of  the  curtain  riser  revealed  that  the  holes 
which  had  been  punched  in  tie  riser  to  accept  the  secvirlng  bolts  heul  become 
elongated  and  frayed.  The  holes  should  be  reinforced  so  they  are  not  reeidily 
frayed  said  are  capable  of  sealing  out  water. 
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3.  3  Endurance  Operation 


3. 3. 1  Procedure.  This  phase  of  the  test  consisted  of  vehicle  operation 
on  various  test  courses  to  determine  the  endurance  limit  of  the  vehicle  and 
to  evaluate  ease  of  maintenance  as  well  as  economy.  Operation  on  the  various 
courses  vas  accomplished  in  approximately  ^OO-mlle- cycles  at  maximum  course 
speeds  commensurate  with  course  condition  and  safety. 

Sec'xrlty  from  detection,  0PM  60-55>was  requested  In  the  test 
directive,  but  It  was  decided  by  Army  Tank  Automotive  Center  to  perform  this 
test  on  a  forthcoming  pilot  model.  Also,  no  formal  mobility  test  (OPM  60-8^) 
was  conducted.  This  was  also  deferred  to  be  conducted  on  the  next  pilot 
vehicle. 


The  vehicle  was  lubricated  and  the  track  was  adjusted  according  to 
technical  meuiual  specifications  throughout  the  test.  At  odometer  1238, 
cambered-suspenslon  road-wheel  emns  were  Installed  and  the  spade  struts  and 
locks  were  replaced.  The  spade  was  also  modified  to  accept  the  24-lnch  spade 
extensions.  The  cambered  suspension  was  removed  after  17O  miles  of  operation 
due  to  premature  component  failure. 

At  odometer  l4l4,  eight  shoe-track  sections  were  Installed  In  each 
track  for  test  purposes.  These  and  the  original  shoes  were  periodically 
measured  for  track  wear. 

The  winterization  kit  was  Installed  at  odometer  179^.  A  replacement 
howitzer  and  recoil  mechanism  were  Installed  on  the  vehicle  for  part  of  the  test 
while  the  original  units  were  at  Rock  Island  Arsenal  for  other  tests. 

The  track  bands  were  shipped  to  Detroit  Arsenal  at  odometer  3^3^ 
for  rebuilding  on  20  December  I962  and  returned  on  8  January  I963. 

A  final  Inspection  was  performed  on  the  vehicle.  The  vehicle  was 
then  repainted  and  the  latest-design  gun  tube,  recoil,  and  sighting  system 
Installed.  General-view  photographs  were  taken  and  the  vehicle  was  released 
to  the  Artillery  Division. 


3.  3.  2  Resiilts. 

3.  3*2. 1  General.  Total  accumulated  mileage  was  as  follows: 

Odometer  at  completion  of  test  Ul77 

Odometer  at  beginning  (as  received)  115 

Total  4062 

A  summary  of  operations  is  shown  in  Table  I. 
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Table  I.  Operation  Suinmeu:y«  In  miles 


Hard  surface 

1003 

Hills  (Churchville) 

1000 

Cross-coxintry  (Perryman) 

1008 

Gravel 

1000 

Amphibious 

Total 

4062 

Total  fuel  consumption 

815. 

0ver-*ali>  fuQL)00heurapbion  •  • 

4. 

Oil  consumption  to  odometer  26II 

0 

A  list  of  defects  Is  shown  In  Table  II. 


Table  II.  Defects 


SNL  Group 

Item 

No.  of  Defects 

01 

Engine 

4 

03 

Fuel  system 

1 

04 

Exhaust 

2 

06 

Electrical 

4 

07 

Transmission 

1 

09 

Propeller,  shaft 

1 

13 

Tracks  and  suspension 

6 

14 

Controls 

3 

15 

Frame  and  brackets 

2 

17 

Fenders,  guards,  shields 

2 

18 

Hull  and  cab 

4 

20 

Recoil  spade 

1 

22 

Miscellaneous  accessories  >. 

1 

30 

OVE 

2 

A  summary  of  defects  is  included  in  Appendix  G. 

A  maintenance  enclneerine  report  is  in  Appendix  E. 

3.  3. 2. 2  Fuel  Consumption,  The  over-all  fuel  consumption  rate  for  the 
4o62  miles  of  endurance  operation  was  4.  97  nipy.  Periodic  checks  indicated 
a  ranee  of  6, 69  to  4. 06  mpg  on  the  various  test  courses. 


3.  3.  2.  3  Oil  Drainage,  Engine  and  Transmission.  The  procedxire  of  draining 
the  engine  and  transmission  oils  directly  into  the  vehicle  hull  and  then  into 
a  drain  pan  under  the  vehicle  was  very  impractical.  This  was  due  to  the  fact 
that  hull  drain  holes  were  not  aligned  with  engine  and  trcuismlsslon  drain 
plugs.  It  is  impossible  to  clean  out  all  the  oil  in  the  hull  and  this  remain¬ 
ing  oil  then  becomes  a  potential  fire  hazeurd.  Pilot  vehicles  No.  3  and  6  are 
to  have  this  condition  remedied. 
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3. 3. 2. U  Track  Wear.  Periodic  track-wear  measurements  indicated  that  the 
tracks  wore  at  a  sliijhtly  faster  rate  when  they  were  new.  An  over-all  wear 
rate  of  approximately  0. 15  inch  per  1000  miles  of  operation  resulted.  Com¬ 
plete  trac!:-wear  data  are  Included  in  Appendix  C. 


3- j. 2. 5  Cambered  Suspension.  At  odometer  1238,  the  road -wheel  arras, 
sprocket  hubs,  and  shock  absorbers  were  replaced.  The  new  road -wheel 
arms  were  designed  to  cause  the  second  and  third  road  wheels  to  have  a 
camber  pitch  resulting  in  more  even  road-wheel  loading  and  wear  on  the 
tracks. 


After  170  miles  of  operation,  the  No.  3  right  road-wheel  arm 
failed  (Figure  5).  Since  spare  parts  were  not  available,  the  original 
suspension  components  were  reinstalled. 


Figure  5:  Failed  Experimental  Road -Wheel  Arm. 


3. 3. 2. t  Tube  and  Screen  Assembly,  Engine-Oil  Pickup.  The  engine-oil 
pickup  tube  and  screen  assembly  (Figure  6)  broke  dviring  hilly  cross-country 
operation.  The  vehicle  oil  pressure  would  drop  to  about  5  psi  and  the 
engine  would  cease  operation  when  attempting  to  climb  a  hill.  Oil  pressure 
returned  to  about  40  psi  when  operating  on  level  terrain. 

The  wall  thickness  of  the  tube  was  0. O65  inch.  A  replacement 
tube  and  screen  assembly,  which  had  the  same  wall  thickness,  was  Installed 
and.  operations  continued  satisfactorily  for  the  remainder  of  the  test. 

This  failure  was  prevalent  when  testing  the  MI5I  l/4-ton  truck. 
The  assembly  was  then  modified  to  prevent  the  part  from  failing.  However, 
as  the  assembly  which  failed  was  of  this  modified  type,  further  modifications 
are  required. 
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This  sane  type  of  falliire  was  experienced  on  XMI04  vehicles 
tested  at  other  Installations. 

A  relnforclxig  brace  has  been  added  to  the  oil  plckiip  and 
tube  assembly  used  on  pilot  vehicles  No.  5  and  6  In  an  attea^t  to 
eliminate  this  fcdlure. 


Flgvure  6:  Failed  Engine -Oil  Pickup  Tube. 


3. 3. 2. 7  Tracks.  Cracks,  cuts,  and  bubbles  were  noted  In  the  rubber  bands 
at  2600  miles.  During  cross-country  operation  at  odometer  3^93,  the  Inside 
track  band  of  an  8-shoe  section  In  the  left  track  fedled.  Hie  break  vas 
14-1/2  Inches  from  the  front  of  the  section.  The  two  track  shoes  Innedlately 
behind  the  break  In  the  band  were  also  damaged.  A  section  of  used  truk  was 
Installed  to  permit  continued  operation. 

While  operating  on  the  paved  course  at  odcxoeter  3383,  the 
right  track  began  bumping  against  the  underside  of  the  vehicle.  It  was 
found  that  the  steel  cables  were  pulling  out  of  the  rubber  band  on  the 
outside  of  the  track. 

Both  tracks  were  shipped  to  Army  Tank  Automotive  Center  for 
Inspection  and  rebuild  and  then  returned  to  Aberdeen  Proving  Ground  for 
euldltlonal  operation.  Army  Teuik  Automotive  Center  personnel  attributed 
the  track  failures  to  Insufficient  rubber  encasing  the  cables. 
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After  the  rebuilt  track  had  operated  312  miles,  six  center 
guides  of  the  left  track  failed  (Flgxire  7). 


Figure  7s  Failed  Center  Guides  in  Left  Track. 


The  vehicle  had  been  operating  on  the  level  cross-country 
course  on  frozen  ground  and  was  having  difficulty  maneuvering  between 
large  ruts  made  by  an  tank.  The  left  tracks  were  on  the  lower  side 
of  a  slope  when  the  track  came  off.  The  No.  k  road  wheel  was  damaged  also. 
Replacement  guides  and  a  new  road  wheel  were  installed.  The  tracks  com¬ 
pleted  the  remainder  of  the  test  without  further  failures. 

Pilot  vehicles  No.  and  6  will  employ  redesigned  tracks  having 
cast  center  guides  and  thicker  rubber  sections  encasing  the  cables. 


3«  3*  2. 8  Alternator.  An  alternator  failure^  discovered  at  the  end  of 
endurance  operation  (odometer  4177),  resulted  in  loss  of  battery  cheurge. 
This  is  a  serioiis  defect  since  loss  of  electrical  power  means  loss  of 
engine  operation.  This  failure  probably  resulted  from  attachli^  a  slave 
starter  in  reverse  polarity,  a  failure  which  can  be  eliminated  by  the 
addition  of  a  simple  circuit  breaker. 


3>  3*  2. 9  Air-Cleaner  Element.  During  a  730-mlle  maintenance  check  at 
odometer  3099>  it  was  found  that  the  adjustable  mounting  flange  was  not 
fitting  properly  against  the  air  cleaner.  The  flange,  which  is  metal,  had 
been  tl^tened  against  the  end  of  the  air-cleaner  element,  which  is  rubber, 
and  caused  the  element  to  be  deformed  preventing  a  proper  seal.  Dust 
entered  through  the  gap  and  had  contaminated  the  engine.  It  is  in^sslble 
to  know  positively  how  many  times  the  Improper  installation  of  the  air 
cleaner  had  been  acccmipllshed  prior  to  odometer  3099>  Excessive  oil  con¬ 
sumption  necessitated  engine  replacement  at  odometer  3302. 


J-3 


Because  of  the  confined  area  In  vhlch  the  air-cleaner  element 
must  be  Installed  and  the  poor  design  of  the  present  mounting  flange,  con¬ 
sideration  should  be  given  to  procuring  a  new  type  of  flange,  nxe  new 
flange  should  seal  out  all  Impurities  and  not  deform  the  clecuoer  element 
when  it  is  tightened  down. 


3.  3. 2. 10  Stowage  Facilities.  The  stowage  facilities  on  the  vehicle, 
except  for  the  compartment  in  the  spade,  are  satisfactory.  During  asiphlb- 
lous  operations  or  on  muddy  or  dusty  cowses,  it  was  obvious  that  the 
spade  compartments  were  not  sealed  properly  to  prevent  the  entry  of  water, 
mud,  or  dust. 


3.  3. 2. 11  Steering  System.  Steering  of  the  vehicle  was  found  to  be 
generally  acceptable;  however,  a  new  driver  had  to  familiarize  himself  to 
the  steering  sensitivity.  It  was  felt  that  a  smaller  capacity  steer  unit 
could  be  considered  for  this  vehicle.  The  following  items  within  the  steer- 
control  system  require  Improvement: 

a.  Steering-Linkage  Cross  Shaft.  After  about  1000  miles  of 
operation,  it  became  increasingly  difficult  to  turn  the 
steering  wheel  when  attempting  to  turn  the  vehicle.  Within 
a  very  short  time  it  was  impossible  to  steer  the  vehicle. 
The  shaft  (Figure  8)  was  removed.  It  had  becoiae  covered 
with  dirt  and  other  foreign  matter  and  was  binding  so  that 
it  would  not  rotate  when  steering  was  attempted. 

A  grease  fitting  shoid.d  be  Installed  in  the  housing  to 
prevent  further  deficiencies  of  this  nature. 


Figure  8:  Steering-Linkage  Cross  Shaft. 
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b.  Steering  Coltunn  Spring.  At  odometer  264^,  while  operating 
on  the  level  cross-country  course^  the  steering  column  would 
fall  to  the  floor  whenever  the  driver  applied  any  forwaurd 
pressure  on  the  steering  wheel.  It  was  found  that  the 
spring  which  provides  tension  on  the  steering-column  latch 
had  become  too  weak  to  maintain  the  column  In  the  upright 
position.  A  new  spring  was  Installed.  A  stringer  spring 
should  be  en^loyed  In  this  location. 


3.  3>  2. 12  Human  E^lneerlng.  Throu^^out  the  endurance  operation,  the 
comfort,  efficiency,  and  ease  of  operation  for  the  crew  were  observed  and 
no  objectionable  characteristics  were  noted. 


3>  3«  2. 13  Vibration.  A  number  of  conditions  and  failures  covild  be  at¬ 
tributed  to  vehicle  vibration. 

a.  Road-Wheel  Lug  Nuts.  These  nuts  became  loose  and  re¬ 
quired  frequent  tightening. 

b.  Fire-Control  Sights.  During  artillery  tests  bore-slg^t 
retention  was  dlfflciilt,  probably  due  to  Induced  vibration. 

c.  Gun-Travel  Lock.  During  firing,  the  gun -travel  lock  la 
pivoted  out  of  the  way  by  the  use  of  two  through-holes  In 
the  travel-lock  legs.  Two  bolts  extend  throu^  these  holes 
and  secure  the  travel  lock  to  the  vehicle.  Because  of  this 
clearance  between  the  hole  and  bolt,  the  holes  elongated 
from  the  constant  vibration  of  the  gun  during  vehicle 
(^ration  (Figure  9). 


Figure  9:  Elongated  Holes  In  Gun-Travel  Lock. 
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d.  Ammunition  Storage  Compartments.  Cracks  occurred  in  the 
comers  of  the  ammunition  storage  compartments  from  the 
outside  comer  of  the  metal  to  the  bolt  holes  (Figure  10 ). 
These  compartments  were  loaded  with  a  simulated  payload 
for  the  endurance  operation. 


Figure  10;  Right-Side  Anmu-  Pigiare  11:  Driver's  Protective 

nltlon-Storage  Compartment.  Panel. 

e.  Driver's  Protective  Panel.  The  driver's  protective  peuael 
cracked  (Figure  11).  In  addition,  the  support  paneling 
near  the  left  side  rear  seat-latch  handle  and  the  ri^t 
side  front  seat  inboard  support  paneling  heul  crewked  ap¬ 
proximately  1/2  inch  In  the  welds.  All  these  cracks  were 
apparently  caused  by  vehicle  vibrations. 

f.  Engine-Oil  Pickup  Tube  euid  Screen  Assembly.  Failure  of 
the  tube  In  this  unit  Is  discussed  in  paragraph  3. 3.  2. 6. 
The  failure  can  be  attributed  to  vehicle  vibration. 


if.  C(»(CLUSIONS 


It  Is  concluded  that: 

a.  The  XM104  self-pz«pelled  howitzer  Iz  ready  for  engineering  and 
service  user  tests  of  the  autoDOtlve  cosqponents  provided 
modifications  are  made  In  those  prohlea  areas  discovered  during 
this  test. 

b.  Track  life  is  unsatisfactory.  A  band  failure  occurred  at  3100 
miles  snd  impending  fallum  was  indicated  at  2600  miles  (ref 
par.  3»  3*  2.  T). 
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c.  The  engine-oil  pickup  tube  and  screen  assembly  was  unsatisfactory. 
Tube  failure  which  occurred  was  probably  a  result  of  vibration 
(ref  par.  3. 3.2.6). 

d.  The  air-cleaner  element  rubber  flange  is  subject  to  permanent 
deformation  and  Introduces  a  possible  point  of  entry  of  dust 
into  the  engine  (ref  par.  3. 3. 2. 9). 

e.  Failures  of  the  engine-oil  pickup  tube  and  sheet  metal  components, 
elongation  of  gun  travel-lock  holes,  and  inability  to  maintain 
bore-sight  retention  and  proper  road-wheel  lug  torque  are  attrib¬ 
utable  to  vehicle  vibration  (ref  par.  3.3.2.13). 

f.  The  amphibious  capabilities  of  the  vehicle  are  influenced  or 
limited  by  the  following: 

(1)  Engine  coolant  temperatures  exceeded  the  specification  limits. 
However,  indications  from  hl£^-amblent  desert  testing  are  that 
a  satisfactory  cooling  system  has  been  developed  (ref  par. 

3. 2. 2. 6). 

(2)  Drawbar  pull  in  water  is  very  limited;  a  maximum  pull  of  19O 
pounds  was  attained.  The  use  of  water  vanes  for  more  effective 
propulsion  produced  no  significant  Improvement  (ref  par.  3. 2.2. 3). 

(3)  Maneuverability  is  affected  by  the  action  of  the  wind  on  the 
flat  canvas  surfaces  which  act  like  sails  (ref  peu:.  3.2.2. 5). 

(4)  Engine  exhaust  is  discharged  directly  into  the  enclosure  formed 
by  the  canvas  curtain  riser  making  possible  the  accumulation  of 
excessive  carbon  moxx^xide  concentrations  (ref  par.  3. 2. 2.7). 


5.  RECOt.JMENDATION 


It  is  recemnended  that  the  XM104  self-propelled  howitzer  undergo 
Engineer  and  Service  tests  after  appropriate  modifications  cure  made  in 
those  problem  areas  revealed  during  this  test. 


17 


SUBMITTED:  »  pv 

PETER  A.  GERARD 
Test  Director 


REVIEWED: 


P.  R.  GULA 

Chief,  Tracked  Vehicle 
Branch 


//'  ■  ..  Aj 

W.  A.  GROSS,  JK 
Chief,  Automotive 
Division 


APPROVED 


Lt^Col,  Ord  Corps 
Deputy  Director  for 
Engineering  Testing 


18 


REFERENCES 


1.  Letter  from  J.  Byrne,  APG,  D&PS,  ORDBG-DPS-TA  to  Chief  of 
Ordnance,  ATTN:  ORDTW,  Dept  of  Army,  Washington  25,  D.  C. 
(Copies  to  OTAC  and  Detroit  Arsenal),  dated  l6  April  I962, 
"Concerning  Engineering  Test  Plan  for  105-min  Howitzer, 
Self-Propelled,  XlfLOh  (U). " 

2.  TM  9-2350-228-10- -  Preliminary-Operations  Manual  for  XMIOU, 
July  1962. 

3.  TM  9-2350-228-20  -  Preliminary-Organizational  Maintenance 
for  XML04,  July  I962. 

k,  TM  9-235O-228-2OP  -  h-elimlnary-Repair  Parts  List  for 
XM104,  July  1962. 

5.  Engineering  Test  Plan,  105-nra  Howitzer,  Self-Propelled, 
XMIOU  (U), 


APPENDICES 


PAGE 

CORRESPCEfDENCE .  A-1 

PHOTOGRAPHS .  B-1 

TRACK-WEAR  DATA .  C-1 

LABORATORY  REPORT .  D-1 

MAINTENANCE  ENGINEERING  REPORT .  E-1 

RADIO  SUPPRESSION  REPORT  .  F-1 

SUMMARY  OF  DEFECTS .  G-1 

DISTRIBUTION . ♦ .  H-1 


I 

AVrENDIX  A 


HEADQUARTERS 

UNITED  STATES  AMtY  ORDNANCE  TANK-AUTONOTXVB  COMMAND 
ISOI  BEARD,  DETROIT  9.  NZCHZOAN 


In  Reply  Refer  Toi 

*NSDNC~REE  30  April  1963 

SUBJBCTi  Teat  Directive  for  Howitaer,  Light, 

8.P.,  105NM,  XM-104 


TO I  Conmandlng  General 

Aberdeen  Proving  Ground 
ATTENTZONi  Mr.  Nbble 
Aberdeen,  Maryland 


1.  The  following  la  the  developeieat  teat  directive  for  Werk 
to  he  perfoneed  at  Wainwfight,  Yuaa,  and  Aberdeen  Proving  Ground,, 
for  the  purpoae  of  detemlning  the  auitabllity  of  the  XN-'lDd  Weapon 
Syaten  for  conbined  Engineering  and  service  teat. 

3.  Thia  teat  plan  haa  bean  developed  with  the ' cooperation  of 
Mr.  H.  Noble,  Nr.  J.  Byrne,  Mr.  D.  Miaiora,  during  the  two-^ey 
iMeting  at  OTAC  on  25-26  April.  Zt  ia,  in  the  opinion  of  OTAC  and 
youjr  repreaentatlvea,  feaalble  and,  under  the  circunatancea,  the 
aoat  direct  approach  to  early  type  elaaaification. 

3.  Xt  waa  eatinated  at  the  meeting  on  25  April  that  the  coat 
of  the  neceaaary  development  teating  will  be  in  the  neighborhood  of 
1150,000.  Xt  ia  requeated  that  your  proving  ground  aupply  thia  con* 
aand  with  aeparate  coat  eatimatea  for  each  of  the  altea  go  that  the 
neeeaaary  program  authority  can  be  furnlahed.  Thia  authority  ahould 
be  available  early  in  July. 

4.  Purooee  of  Teeti  Aa  indicated  in  paragraph  1,  the  purpoae 
of  theae  development  teata  ia  to  prove  the  adequacy  of  the  vehicle 
for  engineering  and  uaer  teata.  Thia  plan  haa  been  formulated  ao 
that  maximum  uae  of  theae  teata  may  be  made  in  lieu  of  additional 
engineering  teata.  By  thia  method,  only  minor  aiVPlWRontary  teat# 
need  be  made  at  the  concluaion  of  the  developmental  phaaa,  and  maxi* 
mum  uae  of  the  tine  available  will  be  ewde. 
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ORDMC-REB  30  April  1962 

SUBJBCTt  Test  Directive  for' Howitzer,  Light, 

S.P.,  105MM,  XM-104 

5.  Prlorltvt  lA  -  39th  on  Ordnance  Corps  Priority  List 

6.  Background I  The  XM-104  is  a  highly  mobile  self-propelled, 
full  tracked,  105MM  howitzer.  It  Is  capable  of  being  transported 
by  HC-lB  Helicopter  or  assault  aircraft  and  delivery  by  airdrop. 

The  vehicle  carries  a  crew  of  four,  and  Is  designed  to  provide  close 
In  artillery  support.  The  chassis  Is  of  riveted  aluminum  construc¬ 
tion  with  no  superstructure  zmd  with  an  Independently  mounted  gun 

at  the  rear  of  the  chassis.  The  gun  Is  fired  manually  and  la  tra¬ 
versed  mechanically  and  elevated  hydro-mechanlcally.  During  travel 
and  when  not  In  operation,  the  gun  tube  Is  supported  by  a  cradle 
fastened  to  the  forward  edge  of  the  vehicle.  A  mechanically  (q>era- 
ted  spade,  mounted  at  the  rear  of  the  vehicle,  and  a  set  of  hydrau¬ 
lic  suspension  lock-outs  anchor  the  vehicle  during  firing. 

# 

a.  The  vehicle  power  pack  consists  of  the  following  compo¬ 
nents!  A  four  cylinder.  In  line,  liquid  cooled,  gasoline  engine  as 
used  In  the  M-lSl,  a  5  speed  manual  syncro-mesh  transmission  with 
disc  clutch,  and  the  GSlOO-3  geared  steer  unit  as  used  In  the  T-114 
vehicle . 


b.  The  suspension  system  uses  a  bamd  track  driven  by  front 
mounted  sprockets.  Four  dual  mounted  roadwheels  on  each  side  of  the 
vehicle  are  Individually  sprung  by  torsion  bars.  The  first  and 
fourth  roadwheels  on  each  side  are  provided  with  shock  absorbers  and 
the  front  three  roadwheels  on  each  side  have  hydraulic  lock-out  cy¬ 
linders.  The  fourth  roadwheel  is  used  to  adjust  the  track  tension. 

c.  Developmental  tests  on  this  vehicle  were  conducted  on 
two  test  rigs,  one  for  automotive  and  endurance  testing,  and  the 
other  for  firing  tests.  Further  tests  were  conducted  on  a  siock-up 
of  the  power  train  and  engine  compartment.  These  Included  cooling 
tests  and  component  tests. 

7.  Pilot  Delivery  for  Testi 

a.  Pilot  #1  will  go  to  Erie  Ordnance  Depot  for  developsient 
tests  (coordinated  with  your  proving  ground  at  meeting  on  25  April 
1962) . 


b.  Pilot  #2  will  be  delivered  to  the  Yuma  Test  Station 
between  15-20  July  1962.  Development  tests  on  this  pilot  should  be 
completed  by  October  so  that  the  data  derived  from  these  tests  can 
be  Incorporated  In  Pilot  #4. 
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c.  Pilot  #3  vill  be  delivered  to  APG  on  IS  August  1962. 
Conpletlon  of  these  development  tests  by  Jsnusry  1963  will  sllow 
the  date  obtained  to  be  used*  to  some  extent*  In  the  production  of 
Pilots  #5  and  #6.  Pilots  #5  and  #6  will  tiien  be  directed  for  en> 
glneerlng  and  service  tests.  For  these  tests  It  Is  requested  your 
proving  ground  develop  a  coordinated  test  plan  with  this  User. 

OTAC  desires  to  participate  in  your  coordination  and  notification 
of  developments  vKjuld  be  appreciated. 

d.  Pilot  #4  is  to  be  delivered  to  Ft.  Waimmright  on 
IS  November  1962  for  Arctic  testing  through  March  1963. 


e.  Final  disposition  of  the  vehicles  will  be  determined 
by  the  project  engineer  at  the  conclusion  of  the  tests. 

8.  Procedure t  The  following  tests*  as  outlined  In  the  Ord¬ 
nance  Proof  Manual  (0PM)  are  required  for  complete  evaluation  of 
the  vreapon  system,  site  of  tests  is  one  of  the  coordinated  deci¬ 
sions  of  the  April  26th  meeting.  The  extent  of  each  test  will  be 
sufficient  for  determination  of  readiness  of  the  %feapoa  syst«i  for 
MOlneerlng  and  service  tests. 


A£S _ TUwa  Arctic 


OPM  60-15  Characteristics  X 

0PM  60-20  Deficiency  Reports  X 

OPM  60-25  Mechanical  Inspection  X 

OPM  60-30  Preliminary  Operation  X 

OPM  60-40  Vehicle  Fuel  consump-  X 

tlon  Test 

OPM  60-45  Maintenance  X 

OPM  60-50  Standard  Obstacles 


OPM  60-55  Security  from  Detection  X 


X 

X 

X 

X 

X 


X 

X 

X 

X 

X 
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Engineering  &  Perfonsance  Tests 

&SS. 

OPM  60-60  Load  Distribution  and 
Ground  Pressure 

OPM  60-65  Center  of  Gravity 

OPM  60-71  Braking 

OPM  60-72  Drawbar  Pull 

OPM  60-73  Power  Losses 

OPM  60-74  Acceleration  and  Nax.-Nln. 


Speeds 

OPM  60-75  Steering  X 

OPM  60-80  Qradeabillty  6  Side 
Slope 

OPM  60-85  Mobility  X 

OPM  60-95  Cooling 

OPM  60-100  Vehicle  Shock  A  Vlbra-  X 

tion 

OPM  60-105  Toxic  Fumes  (  X 

OPM  60-110  Stowage  X 

OPM  60-115  Endurance  Test  Combat  X 

Vehicles 

OPM  60-130  Amphibious  Vehicles  X 

OPM  60-150  Electrical  System 

OPM  60-170  Tracks  6  Suspension  X 


yuha  AKCTIC 
X 

X 

X 

X  X 

X 

X 

X  X 

X  X 

X  X 

X 

X 

X 

X  X 

X  X 

X 

X  X 
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Bmiinaaring  a  porforwanca  T— f 


Mg  ■  MCTXC 


OPM  60-175  Radio  intarfaranca  Tasta  X 
OPM  60-185  Gun  Control  Systam  X 
OPM  60-200  Functional  Firing  X 

OPM  60-205  Waapon  Systam  Parformanca  X 

i 

OPM  60-210  Boreslght  Ratantlon  X 
OPM  60-270  Right  Parformanca  X 
OPM  60-280  Accuracy  Firing  X 


OPM  60-301  Fiald  cold  Staring  & 

Warm  Up 

OPM  60-302  Paraonnal  Hasting  Systama 


OPM  60-305  Human  Bnginearing  X 

OPM  60-390  Ordnance  Proving  Ground  X 

Tachnical  Raports  -  Formal 

OPM  60-391  Ordnance  Proving  Ground  X 

Tachnical  Raports  -  Namo 

OPM  60-392  Ordnanca  Proving  Ground  X 

Tachnical  Raports  -  Firing 


X 

X 


X 


X 

X 

X 

X 


X 

X 

X 


X 

X 

X 

X 

X 

X 

X 


Tha  abova  tests  aza  not  nacassarily  liatad  in  tha  oxdar  in 
ahi^  thay  ara  to  ba  parformad  and  may  ba  aupplaaiantad  at  any  tiSM 
by  additional  taats  daamad  nacasaary  to  tha  vdhicla  avaluation. 
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S.P.,  105NM,  XM-104 

9.  Photographic  Coverage i  Still  and  motion  pictures  will  be 
taken  as  required  to  document  significant  failures  and  deficiencies, 
and  to  illustrate  vehicle  tests. 

10.  Reports!  Weekly  memo  reports  will  be  required.  Formal  re¬ 
ports  will  be  made  at  the  end  of  each  phase. 

11.  It  is  requested  that  this  Command  be  continually  advised  of 
the  test  schedule  so  that  representatives  from  this  Coimaand  can  be 
at  the  various  test  sites  to  observe  critical  portions  of  the  test¬ 
ing. 


12.  Spare  parts  other  than  those  classed  as  Ordnance  Standard 
Parts  will  be  furnished  by  OTAC,  R&D,  upon  request  by  the  testing 
agency. 


13.  Characteristic  sheets  for  this  vehicle  will  be  supplied 

to  Aberdeen  Proving  Ground.  Notes  on  Developisent  Type  Materiel  will 
be  furnished  as  soon  as  they  become  available. 

14.  Components  that  fall  during  tests  are  to  be  properly  marked 
and  shipped  to  OTAC,  R&D,  Detroit  Arsenal,  to  the  attention  of  the 
XN-104  Project  Officer. 

FOR  na  COIMAMDBRt 


Ch  Bngr,  XM104/2  Weapon  System 


}BPH  TAHNBHBAUM 
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S18-001-CU7^-P/ORD-63;  Three-Quarter  Left  Front  View  Vehicle  in 
Firing  Position. 
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SI8-OOI-U69-P/CSRD-63:  Right  Side  Viev  Vehicle  in  Travel  Position. 
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SI8-OOI-473-T/ORD-63; 


Vehicle  In  Travel  Position, 


Ife 


-ac  »  * 


UUtK 

I2T  01 


,^SS'!ST>- 


'  Hi 


V  "J 


S18-001-471-T/0RD-63:  Top  View 
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APPENDIX  C 


Track-Wear  Data 


Track  Measurements  (Average  of  'iliroe  A^v..  t)>+l/610 


Grouser  Height,  inches 


Odometer 

Left  Track 

Ridit  Track 

Reading 

Outside 

Center 

Inside 

Outside 

Center 

Inside 

®-1238 

1.573 

1.  576 

1. 560 

1.  552 

1.529 

1. 493 

1748 

1.375 

1.459 

1.364 

1. 411 

1.447 

1.  312 

2519 

1. 292 

1.  313 

1.208 

1. 276 

1. 292 

1. 209 

3099 

1.208 

1.270 

1.146 

1.166' 

1.273 

1.104 

3701 

1.104 

1.208 

1.000 

1. 125 

1.229 

1.063 

^I4l4 

1.  563 

1. 563 

1. 563 

1. 563 

1.563 

1. 563 

1748 

1. 438 

1. 500 

1.438 

1. 438 

1. 500 

1.375 

2519 

1.375 

1.438 

1. 313 

1.375 

1.438 

1. 313 

3099 

1.250 

1.344 

1. 156 

1. 219 

1.344 

1. 156 

^Original  track. 

“Eight  shoe -track  sections  Installed  at  l4l4  miles. 
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1.  OTERODUCTIOH 


1.1  Object  of  TH»t 

Tb  perform  emphlbioue  end  standard  fuel  course  tests  of  HovltBer« 
Light,  Self-Propelled,  105  Ml,  TQQJSik,  Pilot  So.  3. 


2.  nSSULIB 


2.1  Specific 

Fuel  econcBQT  of  h.57  to  6.15  vas  realised  during  standard  fuel 
eourse  operations  vlthln  the  9.7  to  22.6  mph  road  speed  range. 

Water  speeds,  recorded  vhlle  negotiating  a  1000  foot  course,  mere  as 

fOUovs: 


Pear 

11 

1 

m 

1 

1 

W/O  Water  Vanes  -  Nnh 

Water  -  3 

2.5^ 

e 

ilOOO  rpi 

2.51  t  >«000  rpa 

Water  • 

2.53 

§ 

2750  rpm 

2.48  «  2750  rjM 

Land  -  3 

2.62 

• 

3300  rpm 

2.60  •  3300  rpm 

Fuel  vae  consumed  at  the  rate  of  h.75  to  H.95  gal/hr  during  the  full 
throttle  asq^lbious  operations. 


DraWbar  pull  developed  vlth  the  rehlcle  afloat  mas  as  foUovst 


Gear 

Water  -  3 


OraWbar  Pull  -  Lb 

W/Water  Vanes  -  Mnh  W/O  Water  Yaass  -  Wsh 


2000 

2500 

3000 

3500 

llOOO 

Water  -  k 

2750 


rpm 

j. 

90 

rjsi 

130 

95 

rpm 

135 

115 

rm 

l6o 

135 

rpm 

100 

160 

rpm 

180 

160 

rjm 

190 

160 

Land  -  3 

3300 
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Ttaa  Tehlel*  vaa  able  to  enter  the  vater  at  an  entrance  angle  of  17* 
and  leave  at  an  exit  angle  of  13.$*  without  encountering  any  noticeable 
dlffieultlee. 

Coegklete  cooling  data  are  presented  on  Sunmary  Data  Sheet  Hd.  62>117-1* 
Crltloal  eoB^nent  teiqperatures  recorded  during  full  throttle  operations  la 
vater  *  H  gear  at  2730  rpn  were  as  follows] 

Vater  Out  of  Engine  •  li»2*F  above  aabient  with  7  Pdl  presmra  ea# 
Transalssion  Oil  (Siav)  -  126*F  above  eidilent 
Engine  Oil  to  Cooler  •  12$*F  ebove  aabient 
Gear  Steer  Oil  to  Cooler  -  lMi*F  above  aiiblent 


2.2  Discussion 


Amphibious  tests  were  conducted  In  the  Spesutla  Narrows  where  vater 
depth  varied  from  10  to  l4  feet  and  vater  currents  did  not  exceed  0.$  qph. 

Maxiaua  vater  speed  was  recorded  In  land  -  3  gear;  however,  vehlela 
aaneuverabillty  was  considerably  better  In  the  vater  gear  ranges.  Slxice  the 
overall  speed  variation  among  the  three  best  gear  ranges  selected  was  not 
appreciable,  It  Is  recasaiended  that  vater  •  h  gear  be  utilised  for  better 
vehicle  control,  lover  fuel  eonsuiiqption,  and  less  engine  noise. 

Turning  radius  data  were  not  obtained  with  the  vehicle  afloat  due 
to  adverse  effects  of  windage  and  tide.  Although  stability  of  the  XMIOU 
was  considered  satisfactory,  difficulty  was  experienced  when  atteaqptlng  to 
maneuver  Into  the  prevailing  wind.  The  flat  surface  of  the  canvas  Inelosure 
may  be  likened  to  sails,  being  an  advantage  or  disadvantage  depending  upon 
wind  direction  relative  to  the  vehicle  and  direction  of  vehicle  travel. 

From  general  observation  of  vehicle  perfoimance,  mlnlawi  turning  radii  will 
be  obtained  In  vater  •  1  gear  with  due  allowance  for  prevailing  wind  and 
vater  currents. 

Full  throttle  cooling  test  data  reveals  that  the  engine  coolant 
temperature  was  excessive.  A  vater  temperature  of  19^*F  with  the  vehicle 
lamersed  In  water  and  an  aabient  air  tentperature  of  only  $2*F  Indicates  that 
a  serious  cooling  problem  exists  with  this  vehicle. 

The  engine  exhaust  Is  discharged  directly  into  the  vehicle  during 
amphibious  operations.  Although  the  vehicle  Is  coaipletely  open,  operating 
personnel  may  still  Inhale  relatively  large  amounts  of  carbon  monoxide. 

A  "CO*  concentration  la  excess  of  0.1^  was  recorded  at  the  right  rear 
personnel  seat.  It  was  necessary  to  Install  extra  piping  to  direct  the 
exhaust  gases  cut  of  the  Inelosure  during  these  tests.  Consideration  should 
be  given  to  modifying  the  present  exhaust  configuration  for  deep  vater  fording. 

A  CO  level  of  0.01)1  Is  aceepted;  however,  any  degree  of  contamination,  no 
matter  hov  alight,  has  adverse  affects  on  military  personnel  operating  offlelensy. 
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3.  snuiLB  or  nsT 


3>1  P«»erlT»tlon  of  MatTl«X 

Tte  is  K  light  wight  traekad  Tthlela  vlth  aKphlbleus 
eapabilltleB.  It  Is  povarad  by  a  eylindar^  llquld«eoelad  gasollna  aaglM. 
Fovsr  is  trannlttad  through  a  5  spaad  synehroaash  traaaslaslon  aad  a  two 
spaed  Nodal  G8»100-3  ataar  unit. 


4.  cosauBion 


The  aost  aeeeptabla  orarall  saphlblous  parfonuaea  vlU  ba  realised 
In  the  water  gear  ranges,  water  •  1  gear  for  nlnlnua  turning,  water  -  4  gear 
for  speed  and  overall  perforaanee. 

Vehlele  nanauvarablllty  la  dapandent  >qpoa  windage  and  water  eurraata 
while  afloat. 

Inglna  eoolant  teaparatura  failed  to  eoaqplj  with  general  military 
wahlela  eoollng  specif  leat Ions  outlined  In  AR  709-15. 

Carbon  nonowlda  eoneantratlona  within  the  eeanras  laeleaura  ware 
eonaldarad  axeasslTa. 


5.  RnOMfERDATIOn 


Investigate  engine  eoolant  teaqperature  eharaeterlstlea  further  and 
modify  eoollng  system  as  required  to  reduce  operating  temperatures. 

Itodlfly  exhaust  piping  for  fording  operations. 


BUENiniED: 


Inglneer 


Field  Inglnaerlng  Section  Automotive  Inglaaarlag  Laberatoxy 
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HOWITZER.  LIGHT.  SEU-PROPELLED.  105  MM.  XMIOH 


ITMURT  OF  run.  THROmS  COOLIHO  TEST  DORm 

Oter  -  Vat«r  >  k 

Ingine  S^ed  •  27^0  rpa 

Track  Speed  •  12  •  aph 

\ 

1 

Teaperature  *F 

Water  Out  of  Engine 

19V 

Vdter  to  Engine 

187 

Tranaaisslon  Oil  Svaqp 

178 

Fuel  at  Carburetor 

72 

Induction  Air 

6b 

Ingine  Oil  to  Cooler 

177 

Ingine  Oil  Froa  Cooler 

162 

Steer  Oil  to  Cooler 

196 

Steer  Oil  Froa  Cooler 

157 

Cooling  Air  Inlet  (Above  Steer  Unit) 

62  - 

Cooling  Air  to  Radiator 

112-125 

Cooling  Air  to  Radiator 

165  -  180 

Cooling  Air  to  Radiator 

103  •  115 

Cooling  Air  Froa  Radiator 

167  >  iBb 

Cooling  Air  Froa  Radiator 

17b  -  192 

Cooling  Air  Froa  Radiator 

l6o  •  170 

Cooling  Air  Froa  Engine  Oil  Cooler 

172  -  182 

Cooling  Air  Froa  Engine  Oil  Cooler 

167  -  17b 

Cooling  Air  Froa  Oear  Steer  Oil  Cooler 

162  -  172 

Cooling  Air  Froa  Oear  Steer  Oil  Cooler 

157  -  I6b 

Aablent 

52 
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Maintenance  Engineering  Report 


lUINTENANCE  ENOINBERINO  OFFICE 
AUTOMOTIVE  DIVISION 
DEVELOPMENT  AND  PROOF  SERVICES 
ABERDEEN  PROVINO  OROUND,  MARYLAND 

PROJECT  No  I  427C/865 

April  1963  REPORT  Not  MEO-I8-63 


MAINTENANCE  EVALUATION  OF 
HOWITZER.  LIQHT.  SELF-PROPELLED 
105-ini&  XMIOA 
USA  REQ  No.  12TA31 

DATE  OF  TEST I  12  Oot  62  to  31  Jan  63 
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ilE  of  xi(104 
USA  #12T431 


1.  INTRODUCTION 

The  object  of  this  study  was  to  determine  the  amount  and  type  of 
naintenanoe  required  during  a  4000-inllo  endurance  test  and  to  suggest 
changes  to  reduce  or  simplify  maintenance. 


2.  DESCRIPTION  OF  MATERIEL 

The  XMIO4  is  being  developed  to  provide  a  close-support,  103*«mi 
howltser  of  minimum  slse  and  weight.  This  8600- lb  track  vehicle  has  a 
ground  pressure  of  only  3.14  pel,  and  will  swim  Inland  waters.  A  lO^-m^ 
howltser  is  mounted  at  the  rear  of  the  hull  and  can  be  traversed  22-1/2 
to  the  left  or  right.  The  XMIO4  uses  a  modified  MI31  l/4-ton  truck  engine 
and  the  same  steer-brake  unit  used  in  the  UII4  and  11116  vehioles.  The 
synchromesh  transmission  Is  the  only  major  power  train  component  not 
used  In  other  military  vehioles. 

Six  development  vehioles  are  to  be  built  In  two  groups.  The  second 
group  of  two  vehicles  will  incorporate  changes  recommended  by  testa  of 
the  first  group  at  four.  This  report  oonoerna  a  vehicle  In  the  first  group. 


3.  DETAILS  OP  TEST 


3.1  PROCEDURE 

Records  were  kept  of  the  maintenance  required  as  a  result  of  4037  miles 
of  endurance  test.  Only  maintenance  pertinent  to  field  operations  was  con¬ 
sidered,  and  time  expended  In  engineering  inspections,  modifications,  await¬ 
ing  parts,  or  by  other  administrative  delays  Is  not  Included.  Replacing 
a  serviceable  unit  with  another  of  different  design  Is  considered  modification. 

3.2  RESULTS 
3.2.1  GENERAL 

The  maintenance  criteria  for  track  vehioles,  as  given  in  1III^ST]>>1228 
27  September  1962,  requires  that  vehioles  meet  the  following  standards  1 

(a)  3000  miles  without  field  or  depot  maintenance. 

(b)  Total  scheduled  and  non-soUeduled  maintenance  manhours  shall 
not  exceed  20^  of  the  operating  hours.  The  criteria  considers  track 
vehicles  to  travel  at  10  mph. 

A  record  was  kept  of  the  maintenance  required  for  4037  miles.  The 
10  mph  track  vehicle  speed  assumed  by  llIIr*STl>-1228  would  have  resulted  In 
403.7  operating  hours.  An  allowance  of  20^  of  this  time  for  both  scheduled 
and  non-scheduled  maintenance  would  permit  8O.7  hours  of  maintenance.  The 
aversge  actual  spaed  during  the  test  was  I4.3  mph,  resulting  In  272.5 
operating  hours  and  permitting  54.5  maintenance  manhours.  The  total  main¬ 
tenance  required  at  all  echelons  was  186.2  manhours,  or  more  than  twice  that 
permitted  by  either  Interpretation  of  the  Military  Standard. 
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The  XIIIO4  tested  required  field  or  depot  maintenance  twice  for 
radiator  repair,  and  once  each  for  repair  to  the  clutch  release  lever 
support  trunnion,  the  transmission  shift  lever,  and  the  engine  manifold* 
Of  the  136*3  manhours  of  non-soheduled  maintenance,  93  ware  expended  cn 
the  power  pack,  3^  on  the  tracks  and  suspension,  and  the  remaining  3  man¬ 
hours  on  the  remainder  of  the  vehicle. 


Table  I.  UAINTEHANCE  MTA  SUHUART 
(Times  are  listed  in  hours) 

1*  Velocity i  the  average  speed  on  all  courses  throughout  the 
test.  This  speed  does  not  include  time  when  the  vehicle 
was  stopped  or  idling. 

2.  Reliability 

a*  Total  time  (100^) 1  operating  time  plus  maintenance 

time  (except  depot).  Tiie  veKlclo  is  considered  to  be 
either  operating  or  being  muintaixied.  Administrative 
delays,  or  those  caused  by  modifications,  engineering 
inspections,  or  instrumentation  titt  not  included. 

b.  Time  in  use 

c.  %  of  time  in  usei  the  percentage  of  total  time  that  the 

vehicle  c  ould  operate 

d.  Time  in  use  and  scheduled  maintonaxice 

e.  %  of  tine  in  'ise  and  scheduled  maintenance!  the  ^  of 

total  time  the  commander  oould  have  used  the  vehicle 
f*  Hon— eoheduled  maintenance 

g.  ^  of  time  in  non-soheduled  malntomnoe 

h.  Average  operating  hours  between  iieoeoeary  jobs  1  the 

average  time  the  vehicle  (or  oomp> nant )  could  operate 
between  malfunctions  that  prevented  ueage.  This  doss 
not  include  stops  fur  driver  servicing  or  scheduled 
maintenance 

SI )  Organisational 

2]  Field 

3)  Depot 

3.  Amount  of  Maintenance 

a.  Uaintenanoe  manhoure  neoeesary  within  each  echelon  per 
operating  hour 

il^  Driver 

2]  Organisational  scheduled 
3)  Organisational  non-soheduled 

4)  Field 

5 )  Depot 

b.  Uaintenanco  manhours  in  all  echelons  per  100  miles 
0.  Average  operating  hours  between  soUed  maint  1 

(1)  Driver  servicing  1  the  average  time  between  stops 
by  the  driver  to  innpoot,,'  or  replenish. 


14*8  mph 


381.3 

272.3 

301.7 

79^ 

79.8 

219( 


13.6 

90.8 

136.3 


.07 

.04 

.30 

.03 

.02 

4*6 
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Tabl«  I.  (CORTIHUED) 


3.  Amount  of  Maintenanoe  -  Continued 
0.  (l)  Continued! 

'hie  neoeealty  to  stop  waa  baaed  upon  the  driver's  ob¬ 
servation  and  ezperlenoe.  3*7 

(2)  Organisational t  time  spent  In  oleanlng  the  vehlols 
la  not  Included*  21*0 


the  average  duration 
of  maintenance,  that 
was  done  and  the  vehicle 
maintenance  (in  3  above) 

is 


4*  Ease  of  Maintenance 

a*  Average  len^k  of  each  stoppage  i 
of  stoppage  in  various  eohelona 
la, the  speed  with  which  the  job 
returned  to  use*  The  amount  of 
is  given  In  manhours,  whereas  ease  of  maintenanoe 
expressed  in  downtime* 
l)  Driver  servicing 
2^  Organisational  ached  maint 
3  Organisational  non-soheduled 
4)  Field 
3}  Depot 

b*  The  total  time  the  vehicle,  or  its  components,  were 


.3 

.7 

3.6 

2*3 

2.0 


moved  from  use  by  maintenanoe  at  all  echelons  per  !*  X  miles  2.8 


5.  Test  Couree  Mileage 

llaintenanoe  reooru  were  Impt  during  4037  miles  of  enduranee 
testing*  The  i.ileage  was  as  follows i 


Level  orosB-oo\intry 
QTavel  road 
Billy  cross-country 
Paved 

Indicated  amphibious 


1006 

1000 

1000 

978 

51 
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3.2.2  SPECIFIC 
3.2.2. 1  ENQIKE 


a.  Power  paok  replaoement  requires  2  men  2>l/2  hours.  This  is  twloe 

as  long  as  the  time  required  to  replace  the  power  paok  of  an  U60  Tank. 

b.  A  driver  dropped  the  engine  oil  dipstiok  into  the  engine  oompart- 
ment  and  it  oould  not  be  recovered  until  the  power  paok  was  removed. 

0.  The  MI3I  l/4**ton  truck  dipstiok  will  not  give  a  oorreot  reading 

for  the  UI31  engine  used  in  the  XU104t  ^>^“1  &  special  dipstiok  is  required. 

The  maintenanoe  manuals  should  warn  drivers  and  meohanioe  that  a  lost  or 
broken  dipstiok  oannot  be  replaced  with  a  l/4**ton  truck  dipstiok. 

d.  The  driver  has  difficulty  in  seeing  the  engine  dipstiok  tube  to 
insert  the  dipstiok.  The  driver  must  replaoo  the  dipstiok  either  by  re¬ 
moving  the  engine  compartment  top  cover,  or  by  reaching  down  through  a 
3‘’3/4  z  3~inoh  opening  in  the  oover  and  guiding  the  dipstiok  into  a 
1/2-inoh  diameter  hole  11  inches  below  tho  oover.  The  only  light  by 
whioh  the  driver  oan  see  must  oome  through  the  small  opening  through 
which  he  is  reaching. 

e.  It  is  difficult  to  add  oil  to  the  engine  with  the  gun  tube  in 
the  travel  look.  The  gun  tube  is  3''3/4  inches  above  the  aooess  door  in 
the  engine  oonipartment  oover,  and  this  oleoranoe  between  tho  gun  and 
oover  does  not  permit  the  driver  to  open  the  aooess  door  and  plaoe  an  oil 
oan  spout  into  tho  engine  fill  hole.  Either  the  door  must  be  held  open 
with  one  hand  while  oil  is  added  with  tho  other,  or  the  gun  must  bo  un¬ 
locked  and  elevated.  Acoess  openings  in  the  engine  compartment  top  oover 
oould  be  eliminated,  and  the  oover  modified  to  permit  quick  removal.  This 
would  allow  the  JUIIO4  engine  to  be  serviced  in  the  some  manner  as  .the  engine 
of  a  wheel  vehiole. 

3. 2. 2. 2  SUSPENSION 

a.  The  instructions  given  in  the  preliminary  organisational  main- 
tenanoe  manual  for  torsion  bar  removal  apply  only  to  unbroken  bars.  Qen- 
erally,  maintenanoe  personnel  have  no  reason  to  remove  torsion  bare  un¬ 
less  a  bar  has  broken.  Following  the  prooedure  given  in  the  manual  would 
result  in  removing  only  the  outer  portion  of  a  broken  bar. 

b.  Roadwheel  nuts  loosen  during  opera I ion  and  require  frequent  in¬ 
spection  and  re-tightening.  It  should  be  noted  tliat  vehiole  vibration  is 
very  high.  A  vibration  study  of  the  XJ1IIO4  might  be  advantageous. 

0.  Neither  the  proliminery  manual  on  orew  maintenanoe  nor  that  on 
organisational  maintenanoe  give  information  oonoerning  traok  tension 
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adjuBtfflont.  The  neoeaelty  of  proper  track  adjustment  Is  not  mentioned  In 
either  manual|  nor  are  dlreotluns  given  for  adjusting  the  traok  or  for 
measuring  the  adjustment « 

3. 2. 2. 3  HULL 

So  The  plugs  In  the  hull  sides  that  olose  the  openings  Into  the  torsion 
bar  anohors  and  the  look-out  oyllnders  are  difficult  to  removo  and  require 
a  speolal  tool.  The  1-1/2  Inoh  diameter  plugs  are  sorewed  Into  the  hull 
and  staked  In  plaoe.  The  faoe  of  eaoh  plug  Is  flat  with  a  sorew  driver  slot 
and  two  blind  holes  3/l6-lnoh  diameter  by  ^/32-lnoh  deep.  One  of  tbsse  plugs 
must  be  removed  to  replace  a  broken  torsion  bar.  fhosen  mud  In  the  small 
holes  must  be  removed  to  Insert  a  pin  spanner  wrenoh.  The  hull  plugs  used 
on  the  M60-serles  tanks  oan  be  removed  by  standard  box,  open-end,  or  adjust¬ 
able  wrenches,  and  are  less  affected  by  frosen  mud. 

b.  The  power  pack  must  be  removed  to  drain  the  engine  oil,  be¬ 
cause  the  hull  has  no  engine  oil  drain  hole.  Attention  Is  oalled  to 
this  obvious  oversight.  Time  spent  in  removing  the  power  paok  solely 
for  engine  oil  draining  Is  not  Included  in  the  malntenanoe  data. 

3.2o2o4  WINTERIZATION  KIT 

The  winterisation  closure  must  be  taken  off  to  remove  the  power 
paok.  Two  men  require  l/2-hour  to  remove  the  closure  and  3/4'”hour  to 
Install  Ito  The  olosure  Is  made  of  oan  vas  supported  by  bows,  and  en- 
oloses  the  entire  upper  portion  of  the  vehlole.  The  olosure  cannot  be 
lifted  off  as  an  assembly,  but  must  be  dlsaesembled  and  removed  In 
sections.  The  winterisation  olosure  oould  be  modified  so  that  ths  entire 
assemble  oould  be  lifted  off  the  vehlole  as  a  single  unit.  The  oanvas 
olosure  oould  be  lifted  easily  by  the  four-man  orew. 


SUBMITTEE  Bit 


APPROVED  BY  I 


ROBERT  CASSILLT  / 

Malntenanoe 

Teohnlolan 


jC)ayx-tAj  ^  ^ 


OERALD  J.  BARBER 
CAPT  ORDC 

Chief,  Malnt  Eng 
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IMPROVEMENTS 


DESIGN 


MANUFACTURING 


'Y  N  L  URDU 


I* 


NOMENCLATURE 


PART  NO. 


010^  Engine  Oil  Upatiok 

PROBIiElIt  Engine  dipstiok  oannot  be  retrieved  if  dropped  into  the  engine  ooa- 
partment • 

SYVOPSISi  A  driver  dropped  the  engine  oil  dipetiok  into  the  engine  ooapartaeat 
and  it  oould  not  be  recovered  until  the  power  pack  waa  raaoved* 

SUQGBSTBS  COKBBCTIVS  AOTIOHt  '  Uae  a  light  ohain  to  attaoh  the  dipatiok  to 
the  engine* 


SUBMITTED  BTl 


APPBQfVBD  BTl 


BC3EBT  CASSILLT 

Maintenanoe 

Teohnioian 


QBBALD  J .  BABBSB 
CAPT  QBDC 
Chief,  Haint  Bng 
Qffioe,  DAPS,  APO 
Maryland 
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NOMENCLATURE 


*•  ART  NO. 


0106  Bngin*  Oil  Slpatlok 

PROBLEHi  Mljlf  l/4’‘ton  truok  •ngina  llpttlok  cannot  ba  used  on  JUI104* 

STBOPSISi  The  H131|  l/4**ton  truok  engine  oil  dipatiok  will  not  give  a 
oorreot  reading  for  the  Ml^l  engine  uaed  in  the  XM104)  a  apeoial  dipatiok 
ii  required. 


SUGOBSTBS  OGRRBCTIVB  AOTIOIi  The  aaintenanoe  aanuala  ehould  warn  drirera  and 
aeohanioa  that  aodifioation  of  the  lll$l  engine  require!  the  uae  of  a  different 
dipatiok  in  the  XM104. 


SUaHTTED  BTt 


BOBBRT  CASSILLT 

Maintenanoe 

Teohnioian 


APPROVBS  BTt 


in 


ERALD  J.  BARBBR 
CAPT  OSBO 


Ohief|  Haint  Bng 
Office,  DAPS,  APO 
Maryland 
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IMPROVEMENTS 


DESIGN 


MANU»'A<  1  URING 


NOMENCLATURE 


0106 


Engine  Oil  Sipetiok 


P  ART  NO. 


PBOBLEUi  Engine  dipetiok  replaoement  dlffioult* 

STEOPSiSi  The  driver  hea  dlffloulty  in  replacing  the  engine  oil  dipetiok  in 
the  dipetiok  tube.  To  replace  the  dipetiok,  the  driver  nuet  either  remove 
the  engine  oonpartment  top  oover,  or  reaoh  down  through  a  3*'3/4  x  ^•inoh 
opening  in  the  cover  and  guide  the  dipetiok  into  a  l/2-inoh  diameter  hole  11 
inoheo  below  the  cover*  The  only  lii^t  by  whioh  the  driver  oan  aee  the  hole 
auet  ooae  through  the  email  opening  in  the  oover. 

SUOQBSTBS  CORBXCTITE  ACTION i  Eliminate  all  aooeaa  openinga  in  the  engine 
oompcurtment  top  oover  and  modify  the  oover  to  permit  it  to  be  reaioved  aa 
quickly  aa  the  hood  of  a  wheel  vehiole. 


SUaaTTBS  BTi 


ROBBBT  CAS3ILLY 

llaintenanoe 

Teohnioiaa 


APPROVES  BTl 


iLS  J  •  HARPER 
QRSC 


Chief,  liaint  Eng 
Offioe,  SfcPS,  APO 
Maryland 
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ODOMETER 


PARI  MILEAGE 


i  M.  1  K  N  ^ 


I  I  •’*  »*  ^  »*  T  (  O  M  I  N  G  ^  j  improvements  |  |  DESIGN  [  j  MANUFACTURING  j 


S  N  t. 


u  K  U  U  P 


NUMENCLATUHE 


HART  NO. 


0106  Snglnt  Oil  Fill 

« 

PH0Bl£lli  Oun  intarfcrcno*  with  engine  dlpetiok  end  oil  fill 

SYHOPSISi  It  ie  dlffloult  to  add  oil  to  the  engine  with  the  gxm  tube  in  the 
travel  lookt  The  gun  tube  ie  only  3**3/4  inohea  above  the  engine  oil  aooese 
door  in  the  engine  oompartment  oover,  and  there  ia  euffioient  olearanoe 
between  the  gun  and  the  oover  to  open  the  aooees  door  and  place  an  oil  oan 
opout  into  the  engine  fill  hole*  lither  the  door  muet  be  held  open  with  one 
hand  while  oil  ia  added  with  the  otheri  or  the  gun  nuat  be  unlooked  and  elevated. 

SUOasafTBI)  CQRRBOTIVB  ACTICMi  Modify  the  engine  oonpartaent  oover  to  permit 
eaay  removal  of  the  oover  to  aervloe  the  engine,  rather  than  by  raaohing  through 
aooaaa  hole a  in  the  oover* 

SUBIIIFTBS  BTl  APPROVES  BTt 

^R/o-j 

ROBBRT  OASSILLT  j_^aBRALD  J.  HARBBR 

Malnt  enanoe  jT^  OAPT  OROC 

Teohnloian  ^  Chief,  Meint  Bng 

Office,  IttPSm  APO 
Maryland 
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DATE 
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BUG.  NO  12T431 


PART  MILEAGE 


M  k  i  C  M.  N  C  Y 


□ 


SHORTCOMING 


a 


S  U  GC  C 

4  p  a  o  V 


E  S  T  E  D  {~\ 
£  M  E  N  T  S  I  I 


!»□ 


MANUFACTURING 


□ 


)  N  1.  C'i  K  O  U  F 


NOMENCLATURE 


FART  NO. 


^301  Torsion  Bars 

PROBUBHi  Inadsquats  torsion  bar  rsnoyal  Instruotions* 

SYliOPSISi  Ths  instruotlons  girsn  in  ths  prsliainar/  organisational  aaintananoa 
manual  for  torsion  bar  rsaoval  apply  only  to  unbroksn  bars*  Osnsrally^ 
naintsnanos  psrsonnsl  bavs  no  rsason  to  rsoovs  torsion  bars  unlsas  a  bar 
has  brolcsn*  Following  ths  proosdurs  givsn  in  ths  manual  would  rssult  in 
rsmowing  only  ths  outsr  portion  of  a  broksn  bar* 


SUOQBSTEl)  COBRECTITB  ACTlOVi  Rrowids  instruotlons  in  both  ths  orsw  and  organ— 
isational  naintsnanos  manuals  for  ths  rsnoral  of  broksn  torsion  bars* 


SUaaTTBS  BTi 


ROBERT  CASSILLT 


liaintsnanos 

Tsohnioian 


APPROVED  BTi 


^_/tVBaTTt  T  nattvcm 


iw— J*  BARIBR 
CAPT  QRDC 

Chisf,  Maint  Eng 
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Maryland 
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S 
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{MfROVCMCNTS 


□ 


"0 


M  A  N  U  r  A  (a  t  U  k  1  N  t; 


□ 


1301  Road«h«dl  Nuts 

PR0BI£Hi  Roadwhatl  nuts  loossn  fl*squsntly. 

SYNOPSIS I  The  rosdwhssl  nuts  loossn  during  opsrstion  and  rsquirs  frsqusni 
Inspsotlon  and  rs-tightsnlng«  Ths  roadwhssl  nuts  ars  of  ths  oonvsntlonal 
dsslgn  ussd  on  all  traok  and  vhssl  vshiolss*  Ths  tltoatlon  of  this  Tshlels 

is  SXOSSSiTS* 

SOOCBSTIS  CORBSCTITI  ACTIONi  Ssdssign  ths  drivs  sprookst  to  rsduos  vshlols 
vibration  and  provids  roadvhssl  nuts  that  will  rsaain  tight* 


SUBUITTSl)  BTt 


ROBERT  CASSILLT 

Haintsnanos 

Tsohnioian 


APPROVED  BY I 

POSRALD  J.  BARBER 
CAPT  OSDC 

Chisfy  Haint  Eng 
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Maryland 


E-l4 


UAZNTENAKCB 

DEFECT  RECORD 


ULFbCr  NO. 


MBO-APO-XMKH-T 


C  N  G  1  N  L  L  K 


19  April  6i 
P*  Oarard 


ll  tM  UNDER  TLBT 


V  r  H  t  C  L  K  I  Y  F  E 


Hovltiar,  Salf-Propallad,  XMI04 


k  ^  G  .  NO. 


12T431 


t)  IK  OF  IN  C  I  1)  K  N  T 


ODOMETER 


PARt  Mtl.  LACE 


□  r?!  SUGQESTCD 

i  H  O  R  i  r.  O  M  t  N  G  .[J^  IMPROVEMENTS  | _ | 
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1303  Track  Adjuataant 

PROBUEUt  Ho  prooadiira  given  for  traok  adjuatmant. 

SYNOPSIS I  Halthar  tha  pralialnary  manual  on  crew  maintatutnoa^  nor  tha 
prallalnary  manual  on  organisational  maintananoa  giva  Information  oonoaming 
traok  tanaion  adjuatmant.  Tha  naoaaaity  of  proper  traok  adjuatmant  la  not 
mantlonad  in  aitkar  manual «  nor  sra  diraotions  given  for  adjuating  tha  traok 
or  for  measuring  tha  adjustmant* 

SUOOESTEl)  CORBECTIVS  ACTlOHi  Rrovida  traok  adjuatmant  Instruotlona  in  the 
oraw  and  organisational  maintananoa  manuala* 


SUBKITTEl)  BTl 


ROBERT  CASSILLT 

Haintananoa 

Taohnioian 


APPROVED  BTl 

Cfl  0^ 


OERAU)  J.  BARBER 
CAPT  CRDC 

Chief,  Maint  Eng 
Office,  DAPS,  APO 
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1803  Hull  Aooms  Plugs 

PBOBIEHi  Bull  plugs  srs  dlffloult  to  rsmors. 

STHOPSISl  Ths  plugs  ussd  lnv..ths  hull  dldss  to  oloss  ths  opsnlngs  into  ths 
SJiohor  snds  of  ths  torsion  bars  and  into  ths  look»out  oylindsrs  srs  difficult 
to  rsmoTs  and  require  a  spsolal  tool.  Ths  l-l/p  inch  dissstsr  plugs  srs 
sorswsd  into  ths  hull  and  staksd  in  plaos.  Ths  face  of  saoh  plug  is  flat  with 
a  sorsw-driTsr  slot  and  two  blind  holes  3/l6-inoh  dlamstsr  hy  3/32-inoh  deep 
for  rsnoval.  One  of  these  plugs  must  he  rasorsd  to  rsplaos  a  broken  torsion 
bar.  PTossn  nud  in  ths  small  holes  and  slot  will  hars  to  bs  rsmoTsd  to  turn 
a  plug. 


SUQQESTBO  CORRSOTIVB  ACTIQRi  ft’orids  hull  plugs  of  ths  earns  siss  and  type 
ussd  on  ths  li60>ssriss  tanks!  Ths  H60  tank  plugs  haws  hexagon  male  driTss 
and  are  not  affeotsd  by  frossn  mud  or  water  and  oan  be  rsmored  by  staxidard 
bozy  open>sndy  or  adjustable  wrsnehss. 
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1605  Ball  Drain 

PROBLBMi  Ho  angina  drain  hola  in  hull. 

STHOPSiSt  Tha  powar  paok  muat  ba  ramovad  to  drain  tha  angina  oil  baoauaa 
tha  hull  haa  no  aooaaa  hola. 


SUOOBSTSD  CCRRECTI7S  ACTION I  Froyida  aooaaa  holaa  in  tha  hull  floor  to  allow 
oil  to  ba  drainad  from  tha  anginay  tranamiaaion,  and  tha  ataar-braka  unit 
without  ramoving  thaaa  oomponanta. 
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S049  WlntarlMtion  Closure 

phobic  I  Wlnteriifttlon  oloexire  must  Be  ileaeBembled  for  power  paok  removal 

SYNOPSIS  I  The  wlnteriiatlon  closure  must  be  taken  off  to  remove  the  power 
pack*  Two  men  require  l/2-hour  to  remove  the  olosure  and  3/4*hour  to  install 
it*  The  olosure  is  made  of  canvas  supported  by  bowsy  and  enoloses  the  entire 
upper  portion  of  the  vehiole*  The  closure  cannot  be  lifted  off  as  an  asssmblyf 
but  must  be  disassembled  and  removed  in  eeotions* 

SUaOBSTBl)  CORSBCTITE  ACTION t  Modify  the  winterisation  closure  so  that 
the  entire  olosure  can  be  lifted  off  the  vehiole  as  a  single  unit*  The 
canvas  olosure  could  be  lifted  easily  by  the  four-oan  crew* 
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APPENDIX  F 


Radio  Suppression  Report 


U.  S.  ARMI  ELECTRONICS  RESEARCH  AND  DEVELOPMENT  LABORATORY 

FIELD  STATION  NR.  1 
P.  0.  Box  6262 
Milwaukee  9>  Wisconsin 

RADIO  INTERFERENCE  REDUCTION  EVALUATION  REPORT 


SELRA/FS  PSl-17-63 

U  Mar  63 

SLTBJECT:  Howitzer,  Light,  SP,  IO5MM,  XM  104,  Manufactured  by 
Detroit  Arsenal,  Center  Line,  Michigan 

1.  SUMMARY: 

Interference  tests  on  the  subject  vehicle  revealed  that  the  inter¬ 
ference  reduction  system  applied  by  the  Detroit  Arsenal  conformed  to 
the  tactical  vehicle  requirements  of  MIL-S-10379A. 

2.  PROJECT  DATA: 

a.  Suppression  Specification;  M1L-S-10379A 

b.  Authorization:  Letter  STEAP-DS-TU,  Development  and  Proof  Services, 
Aberdeen  Proving  Ground,  11  Jan  63,  subject:  "Radio  Suppression  Tests  of 
Test  Vehicles  at  APG.  " 

c.  Contract :  None  (Experimental  Vehicle) 

d.  Date  &  Location  of  Tests:  l4-l8  January  1963  at  Aberdeen  Proving 
Ground,  Maryland. 

e.  Participating  Personnel: 

(1)  Development  &  Proof  Services,  APG: 

Mr.  E.  C.  Kotras,  Tracked  Vehicle  Branch 
Captain  D.  E.  Heidecker 

(2)  USAEIRDL  Field  Station  Nr.  1,  East  Coast  Detachment: 

Mr.  Fred  B.  Alvarez,  Project  Engineer 

3.  EQUIPMENT: 

a.  Description:  The  XM104,  howitzer,  light,  SP,  105MM,  is  an  expe¬ 
rimental  vehicle  utilizing  a  Ford  Model  I5I  (Ordnance  0J^kkll)  four- 
cylinder,  liquid-cooled,  gasoline  engine  rated  70  HP  at  4000  RPM.  The 
engine  utilizes  a  24-volt  battery  starting  and  charging  system  and  an 
ignitor  (Combination  coil-distributor)  ignition  system.  Electrical 
accessories  Include  an  Ordnance  j}*6763300  bilge  pump  and  MS-5132I-I 
fuel  pump. 
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b.  Radio  Interference  Producing  Devices; 

(1)  Engine  -  Ford  Model  MI5I 

(a)  Four  (4)  Spark  Plugs  -  Auto-Llte  AR5S 

(b)  Ignition  Unit  -  Auto-Ltte  (Ordnance  ?S*T044048) 

(c)  Alternator  -  Curtiss-Wri^t  14H05S24  (DTA  #95156) 

(d)  Regulator  -  CMrtiss-Wright  (LfTA  #95056) 

(2)  Bilge  Pump  -  Piqua  Model  32-17-I9  (Ordnance  #8763300) 

(3)  Fuel  Pump  -  Bendix  (M5-51321-1) 

4.  '■"’ocm"'-:  •  •  ■  . 


a.  Frolimlnary  Exai.iiaal:ion;  A  vicual  examination  of  the  vehicle 
revealed  no  discrepancies  in  the  radio  inteiference  reduction  system 
applied  by  the  Detroit  Arsenal. 

b.  Test  Procedure;  Tests  for  radiated  interference  were  conducted 
over  the  frequency  range  of  0. 15  thifu  1000. 0  megacycles  with  the  antenna 
of  the  test  equipment  located  and  oriented  as  prescribed  in  the  applicable 
sub -paragraphs  under  paragraph  4.  3  of  the  governing  specification.  Tests 
for  conducted  interference  were  performed  at  the  slave  receptacles  of 

the  vehicle  over  the  frequency  range  of  1. 5  thru  40. 0  megacycles. 

c.  Permissible  Limits;  The  following  permissible  limits  of  inter¬ 
ference  prescribed  by  Military  Specification  MIL-S-10379A  were  utilized 
throughout  the  investigation: 


Test  Equipment 

Frequency  Ranse 
(Megacycles; 

Permissible  Limits 

(Microvolts  per  Kilocycle) 

Radiated  Interference 

Test  Set  AN/URM-3 

0. 15  to  40. 0 

0.75 

Test  Set  AN/URM-7 

•’;o.  ■  to  95.0 

0.1 

96.0  to  1000.0 

0.2 

Conducted  Interference 

Test  Set  AN/URM-3 

1. 5  to  10. 0 

10.0 

10. 0  to  40. 0 

5.0 
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d.  Test  Results;  Tests  performed  on  the  subject  unit  as  submitted 
by  the  manufacturer  revealed  no  radiated  or  conducted  Interference  In 
excess  of  the  permissible  limits  cited  above. 

5.  RADIO  INTERFERENCE  REDUCTION  SYSTEM; 

a.  Details  of  the  interference  reduction  system  applied  to  the  vehicle 
sub-assemblies  and  accessories  could  not  be  verified  at  the  time  of  the 
Investigation  because  the  items  vere  Inaccessible  and  manufacturer's 
drawings  were  not  available  at  Aberdeen  Proving  Ground, 

b.  Review  of  data  obtained  in  previous  investigations  of  similar 
equipment  indicates  -Hiat: 

(1)  The  j'ord  Model  MI5I  (Ordnance  engine  ignition 

system  is  suppressed  as  described  in  Annex  2l4l-hG-24-I. 

(2)  The  Pi  qua  Model  32-17-19  (Ordnance  7)^8763300)  bilge  pump  is 
suppressed  in  the  manner  described  in  Annex  30G-3-3. 

(3)  The  MS-5132I-I  fuel  pump  is  suppressed  as  described  in 
Annex  3O3-I-I. 

Details  of  bonding  to  the  unit  frame  are  not  inclxided  but  in  order  to 
assure  interference-operation  throughout  the  life  of  the  \uait,  the  sub- 
assemblies  should  be  bonded  with  tinned  copper  braid  bond  straps  and/or 
placed  tooth -type  lockwashers. 

c.  This  Station  has  no  previous  data  regarding  the  Interference 
reduction  system  utilized  for  the  Curtiss-Wright  Model  14R05S24  charging 
alternator  and  associated  regulator, 

d.  Supplementary  Comments; 

(1)  All  tooth-type  lockwashers  and  other  hardware  utilized  as 
components  of  the  radio  Interference  reduction  system  shall  be  plated  as 
required  by  paragraph  3- 11.4  of  Ittlitary  Siiecification  MIL-S-10379A. 

(2)  Whenever  in  this  report  pui-veyors  of  any  products  are 
mentioned  by  name,  it  is  understood  and  agreed  that  similar  and  equal 
products  of  other  purveyors  will  be  acceptable.  The  final  decision  of 
what  is  to  be  considered  "similar  and  equal"  shall  rest  with  the  con¬ 
tracting  officer  or  his  duly  authorized  representative.  The  contracting 
officer  will  supply,  upon  request,  a  list  of  approved  components  and 
their  sources. 
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6.  CONCLUSIONS: 

It  Is  concluded  that  the  radio  Interference  reduction  system  applied 
to  the  XM104  Howitzer,  Light,  SF,  as  described  herein  conforms  to  the 
requirements  of  Military  Specification  MIL-S-IO379A. 


7.  INCLOSURSC: 

a.  Annex  :d‘i  -4g-I,  Radio  Interference  Reduction  System  for 
Ford  MI5I  (Ordnance  fS*67544ll)  Engine  -  Ignition  System. 

b.  Annex  303**4~i>  Radio  Interference  Reduction  System  for  Bendlx 
Fuel  Pump. 

c.  Annex  308-3-3>  Radio  Interference  Reduction  System  for 
Pi qua  Machine  &  Mfg.  Co.  DC  Motors. 


3  Incls 
as 


/:?/  iJ,  liicei' 

•for/t/  F.  B.  ALVAREZ 

Project  Engineer 


APPROVED: 


/s/john  3.  i 

/t/JUM  S,  KASPROWCKI 
Chief  Engineer 
USASIRDL  Field  Station  Nr.  1 


DISTRIBl/TION: 

30  cys  -  Development  ■  roof  Services,  APG 

2  cys  -  USAELRDL  LiaiKon  Engr,  Detroit  Arsenal 

3  cys  -  CG,  US  Army  Mobility  Sv^porb  Center,  Attn:  EMCJX-E 

2  cys  -  CO,  USAEPO,  Chicago,  Attn:  Code  10-2,  Mr.  P.  Gilson 
1  cy  -  USAEIRDA,  SEIRA/TN 

1  cy  -  USAELRDL,  SELRA/IRE 
1  cy  -  USAELRDL,  SELRA/GF 

3  cys  -  USAEIRDL  Field  Sta  1 
1  cy  -  F.  B.  Alvarez 
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SELRA/FS  Annex  214I-4g-24-I 

4  March  1963 

1.  Item;  Ford  MI51  (Ordnance  7^675411)  Engine  -  Ignition  System 

2.  Specification;  MIL-S-10379A 

3.  Interference  Reduction  System  (FSl-59-60) 

a.  Four  (4)  integrally  shielded  and  suppressed  spark  plugs, 
Auto-Lite  AR5S. 

b.  The  integrally  shielded  and  suppressed  ignition  unit  (Ordnance 
jjt7044048)  Incorporates  a  feed-thru  capacitor. 

c.  Each  of  four  (4)  high  tension  leads  enclosed  in  rubber  covered 
metallic  hose  terminated  at  each  end  in  appropriate  threaded  fittings. 


Incl  1  to  FSI-17-63 
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1.  Item;  Bendlx  Fuel  Pump 

2.  Specification;  MIL-I-II683B,  MIL-S-10379A  (Tactical) 

3.  Interference  Reduction  System; 

a.  A  Cornell -Dublller  NFT-II6-3  (or  equal),  0.2^  uf,  100-volt  DC 
feed-thru  capacitor  Is  Inserted  In  the  battery  lead  of  the  fuel  pump. 

b.  The  battery  leeul  from  the  fuel  punqp  to  the  feed-uoru  capacitor 
enclosed  In  tinned  copper  braid  shielding  terminated  at  the  fuel  punqp 
housing  and  at  the  feed-thru  case  with  soldered  cozmectlons. 


Annex  303*1~1 
17  December  I962 


0.25  uf 

100  VDC 


SHI£IJ>ED  I£AD 


Incl  2  to  FSI-17-63 
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BAOIO  INTERFERENCE  REDUCTION  SYSTEM 


SELBA/^  Anoax  308-3-3 

4  March  I963 

1.  Jtem;  Plqua  Machine  &  Mfg.  Co.  DC  Motors 

2.  Specification;  MIIi-S-10379A 

3.  Interference  Reduction  System;  (Letter  3  Nov  53) 

a.  A  Cornell -Dublller  NFIB29O,  1.5  uf,  50-volt  DC,  60-aiiqpere, 
feed-thru  type  capacitor  Inserted  In  series  with  the  power  Input  lead, 

h.  Ihe  capacitor  Is  bonded  with  plated  tooth-type  lockwashers  aiid 
metallic  gaskets  (Detail  A  or  Detail  B). 


Inc.  3  to  PSl -17.63 
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Distribution 


NAME  AND  ADDRESS  NO.  COPIES 

Commanding  General 

U.  S.  Army  Materiel  Command 

Washington  23,  D.  C, 

ATTN:  AMCRD-DE-MO  1 

AMCPP-MW  1 

Commanding  General 
U.  S.  Army  Supply  and 
Maintenance  Command 
Washington  23,  D.  C. 

ATTN:  AMSSM-MR  1 

Commanding  General 
U,  S.  Army  Test  and 
Evaluation  Command 
Aberdeen  Proving  Grovind,  Md. 

ATTN:  AMSTE-TA  2 

Commanding  General 

Hq,  U.  S.  Army  Mobility  Command 

Center  Line,  Michigan  1 

Commanding  General 

U.  S.  Army  Weapons  Command 

Rock  Island,  Illinois  1 

Commanding  General 
U.  S.  Army  Tank -Auto  Center 
Detroit  Arsenal 
Center  Line,  Michigan 


ATTN:  SMOTA-REE  1 

SMOTA-R  1 

SMOTA-AL  1 

SMOTA-RES  1 

SMOTA-RRD.  2  1 

SMOTA-REM  1 

SMOTA-IQK.  3  2 

SMOTA-FMO  2 

SMOTA-RET.  2  2 

SMOTA-REC  3 

SMOTA-REV  1 


Commanding  Officer 
Yuma  Test  Station 
Yuma,  Arizona 
ATTN:  STEYT-TOE,  Library 
STEYT-TOE,  Auto. 


NAME  AND  ADDRESS  NO.  COPIES 

President 

U.  S.  Army  Artillery  Board 

Fort  Sill,  Oklsdioma  1 

Department  of  the  Navy 

c/o  Navy  Liaison  Office 

Aberdeen  Proving  Ground,  Mi.  1 

British  Liaison  Officer,  USATECOM 


c/o  Director  of  Munitions 
British  i'Jmbassy 
3100  Mass.  Ave. 

Washington  23,  D.  C.  6 

Canadian  Liaison  Officer 
c/o  Commanding  General 
U.  S.  Army  Materiel  Command 
Washington  25,  D.  C.  5 

Commanding  Officer 
Aberdeen  Proving  Ground,  Mi. 

ATTN:  STEAP-DS-D  1 

STEAP-TL  3 

Conmander 

Armed  Svcs  Tech  Inf  Agency 

Arlington  12,  Virginia 

ATTN:  Document  Svc  Center  10 

President 

U.  S.  Army  Maintenance  Board 

Ft.  Knox,  Kentucky  1 
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DfclW,  Aberdeen  Proving  Ground,  Maryland 
ENGINEER  DESIGN  TEST  OF  HOWITZER,  UOIff, 
SEIf-PROimED,  105-MM,  XM104  P.  Gerard 

Report  Ho.  DP3-955,  May  I963 
AMCMS  Code  Mo.  5564. 12. 42703. 05. 1 
D.  A.  Project  Ho.  545-03-030 
Unclaeairied  Report 

Tbe  XM104  ulf-propelled  howitzer,  pilot 
No,  3>  was  tested  to  determine  the  readiness 
of  the  weapon  system  for  ei^lneerlng  and 
user  tests.  The  autoantlve  program  consisted 
of  amphibious  operations  and  4000  miles  of 
endurance  testing.  From  test  results,  it  is 
recoosanded  that  the  vtticle  undergo  sngl- 
nueriog  and  user  testa  after  the  appropriate 
saxllflcatlona  are  mode  In  the  problem  areas 
revealed. 


AD _ _ Accession  Ho._^ _ 

D&M,  Aberdeen  Proving  Ground,  Maryland 
EaniMElll  DESIGN  TEST  OF  HOWITZER,  LIGHT, 
SELF-rRumUD,  105 -m,  XM104  P.  Gerard 

Report  No.  DPS-955.  May  I963 
AMCMS  Code  Ho.  5564. 12. 42703. 05. 1 
D.  A.  Project  No.  545-03-030 
Unclassified  Report 

'Hm  XM104  self-propelled  howitzer,  pilot 
No.  3,  was  test^  to  determine  the  readiness 
of  the  weapon  system  for  engineering  and 
user  tests.  The  automotive  program  consisted 
of  amphibious  operations  and  4000  miles  of 
endurance  testing.  From  test  results,  it  is 
recosssended  that  the  vehicle  undergo  engi¬ 
neering  and  uaar  testa  after  the  appropriate 
andlflcationa  are  made  In  tbe  problem  areas 
revealed. 


